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The Ulysses 
Mission 


lysses is an international 
Project of the National 
Aeronautics and Space 
Administration and the 
European Space Agency. 
A space shuttle and an 
Inertial Upper Stage/Payload 
Assist Module (1US/PAM-S) 
will launch the Ulysses 


Spacecraft, which is Provided by 
the European partners. Ulysses 
will explore the Sun and the 
heliosphere and regions that are 
unexplored—above the Sun’s 
north and south poles, 


But since launch vehicles cannot 
Propel modern Spacecraft up 
and out of the ecliptic, the trick 
is to find some other way to 
bend the flight path, and the so- 
lution is the immense Sravity of 
the planet Jupiter. By aiming at 
just the right point near Jupiter 
to make use of its Sravity field, 
Ulysses will Set what amounts 
to a free ride on a natural 
launch vehicle. Therefore 
Ulysses will be sent to Jupiter 
and will arrive there 16 months 
after departure from Earth. 
Jupiter’s Sravity will send the 
Spacecraft plunging back inward 
toward the Sun’s south pole, 


During the mission, Ulysses’ nine 
scientific instruments—the 
Products of U.S. and European 
scientific laboratories—wil! col- 
lect information about the Sun’s 
Poles, the heliosphere and the 
cosmic rays that stream into the 
solar system from among the 
Stars of the Milky Way. 


Although Ulysses will Study those 
subjects during the entire flight, 
the most intense scientific ac- 
tivity will begin as Ulysses ap- 
proaches the Sun; it will reach 
70 degrees south solar latitude 
On its climb over the pole and 
the first encounter will begin. 
At that latitude and more than 
twice the Earth’s distance from 
the Sun, the scientific instru- 
ments will sample a region of 
the heliosphere that has never 
been studied before. 


Left: Atop 

its 1US/PAM-S, 

Ulysses moves away 
from the shuttle during 
the launch phase. 
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The flight path that 
Ulysses will take 

from Earth to jupiter 
and then over the poles 
of the Sun. 
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he solar wind is a gale 
of relatively low-energy 
atomic particles— 
protons and electrons 
that form a hot, magnetized 
gas, a plasma. Near the Sun’s 
equator the solar wind is ex- 
ceedingly complex. Particles of 
high speed overtake those that 
are slower and the traffic jam 
can be monumental. And still 
other particles of higher energy 
than the solar wind burst from 
the Sun. The resulting chaos 
twists and contorts the magnetic 
field lines in space and the 
most-energetic particles leap 
from one traffic lane to another. 
Any attempt to study the phe- 
nomenon becomes as tangled as 
the magnetic field itself. But sci- 
entists believe the solar wind 
may be less convoluted at high 


solar latitudes and therefore 
easier to understand. 


When a subject of research be- 
comes too intricate, scientists 
begin to look for simple exam- 
ples. Once they can understand 
the uncomplicated, they believe, 
they can begin to sort out the 
more difficult. One major reason 
why solar physicists look for- 
ward with delight to Ulysses is 
the opportunity to study the so- 
lar wind above the Sun’s poles, 
far from the complex equatorial 
regions. Ulysses will explore 
regions where the flow of the 
solar wind and the magnetic 
fields it carries may provide 
those less-complicated examples. 


Until recently no one knew ex- 
actly where in the Sun the solar 
wind originated. Now scientists 
believe it comes from great rips 
in the Sun’s corona, called 
coronal holes. 


Coronal holes were discovered 
in 1973 during the flight of 
Skylab, NASA’s early space sta- 
tion. The holes appear to be 
predominant in the polar re- 
gions although they grow 
toward the equator and then 
subside poleward again. They 
appear to be the source for the 
solar wind’s material—low- 
energy protons and electrons. 


Those particles leave the coro- 
nal holes to become the solar 
wind and they stream out across 
the heliosphere, creating near 
the equatorial regions ever-more- 
complex phenomena. The solar 
wind’s particles have relatively 
low energy but are bountiful and 
therefore they dominate the 
less-dense magnetic-field lines. 
The solar wind flows straight 
out in all directions and carries 
the magnetic field lines with it. 
To complicate matters, though, 
the Sun rotates and so the mag- 
netic field lines coil up around it 
like the spring on a tightly 
wound watch. 


Left: False-color 

image of the corona 
taken with a coronagraph, 
an instrument in which 

a small disk blots out 

the Sun. 


Facing page: 

Magnetic field lines near 
the Sun’s equator become 
twisted, while at higher 
latitudes they are expected 
to be less complex. 
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